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INTRODUCTION
Men’s health tends to be focused on disease events 
and subsequent disabilities. Men have been reported to 
have more risks for health problems due to biological, 
environmental and social factors compared to women 
[1,2]. In fact, the average lifespan of men is known to 
be shorter than that of women, both under normal cir-
cumstances and during periods of severe famines and 
epidemics [3]. However, the importance of men’s health 
has been less noticed and more diffusely recognized 
than women’s health, which may be attributed partly 
to the fact that there is no definite period of drastic 
hormonal change in men [4]. 
The health paradigm has been to rule out issues, ex-
cept for diseases, and to take a passive, wait-and-see ap-
proach [5]. However, the future paradigm of medicine 
should use the concepts of rule in and disease preven-
tion. In the future aging society, more attention should 
be paid to the importance of men’s health because of its 
effects on decreased quality of life and increased social 
burden, unless proper maneuvers are taken to slow the 
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development and progression of morbidities using pre-
ventive strategies [6]. Thus, the adoption of healthier 
lifestyles and the early identification and management 
of risk factors are very important and can be an initia-
tive for prevention as well as for slowing the progres-
sion of morbidities with related quality of life issues.
In this regard, we propose five key habits for a 
healthy lifestyle in men, especially after midlife. A 
healthy lifestyle must be considered from the perspec-
tive of health issues that are unique to men, as well 
as those that can be applied to the general population. 
This review aims to shed light on the influence of 
lifestyle modifications and their clinical implications 
for men’s health. In this review, we suggest the five 
healthy lifestyle changes necessary for good health 
for men, using the following ‘ABCDE’ mnemonic: 1. 
Avoidance of the smoking habit and the moderation 
of alcohol consumption; 2. Body weight, with waist 
circumference management; 3. Control of blood pres-
sure, glucose and cholesterol and the maintenance of 
cognitive health; 4. Doing regular exercise and keeping 
physically active; and 5. Emotional health maintenance, 
including stress management and good sleep. These 
maneuvers may have significant clinical implications 
for men’s health, both in terms of general factors and 
in terms of factors that are unique to men.
LIFESTYLE AND CLINICAL  
IMPLICATIONS
1.  Avoidance of smoking habits and  
moderation of alcohol consumption
Before adding good habits to the lifestyle, the avoid-
ance of bad habits is a better choice and is a prerequi-
site to good health, especially for men. The importance 
of quitting smoking cannot be overstated [7]. It would 
be helpful to examine the physiological changes caused 
by smoking cessation during the first month. Blood ox-
ygen increases within the first 12 hours after smoking 
cessation. After one week of smoking cessation, the cir-
culation improves; additionally, after one month, lung 
function significantly recovers. In the long run, it has 
been reported that smoking cessation before the age of 
35 would virtually prevent life-shortening [8]. Approxi-
mately 10 years after smoking cessation, stroke mortal-
ity declines by 42%, mortality from myocardial infarc-
tion is reduced by 57%, and cancer-related mortality 
is decreased by 23%, especially mortality due to lung 
cancer, which is decreased by 79% [9,10]. In addition, 
the chronic obstructive pulmonary disease hospitaliza-
tion rate is also reduced by 34% [11]. In this context, the 
recommendation for lung cancer screening in Korea 
suggests that a low-dose chest computed tomography 
should be administered every year in high-risk patients 
aged 55 to 75 years who have a smoking history of 30 
packs per year or more, and follow-up observations 
are suggested for 15 years after smoking cessation [12]. 
The incidence of erectile dysfunction, which is a men’s 
health issue, is two times higher in smokers than in 
nonsmokers [13,14], although cigarette smoking may 
have a positive effect on testosterone levels [15]. It has 
been reported that the prevalence of erectile dysfunc-
tion is reduced after smoking cessation and becomes 
similar to that of nonsmokers. Smoking causes erectile 
dysfunction through a mechanism where either nico-
tine itself or nicotinic byproducts, such as free radicals, 
inhibit the production of nitric oxide, which is impor-
tant for penile erection.
Chronic alcohol consumption not only is a cardinal 
risk factor for chronic liver disease but also is a trig-
ger for gastrointestinal carcinogenesis and metabolic 
alterations [16,17]. As for men’s health issue, alcohol de-
pendence has been related with sexual dysfunction and 
erectile dysfunction [18,19]. However, moderate alcohol 
consumption has beneficial effects for vascular health, 
including raising high density lipoprotein cholesterol 
levels and improving insulin sensitivity, and may con-
fer some protection on erectile dysfunction with the ef-
fect of androgen balance in men [18,20]. There has been 
no global consensus on the recommended safe limit of 
alcohol consumption. However, some guidelines have 
been provided by epidemiological studies or govern-
mental health agencies. The limit of alcohol consump-
tion that allows the maintenance of adequate blood 
pressure has been suggested to be approximately 30 g/d 
[21]. Some studies have indicated that alcohol consump-
tion of 50 g/d or more is associated with an increased 
risk of over 50% of developing colorectal cancer [22]. In 
the US governmental guidelines, moderate alcohol in-
gestion has been defined as drinking up to two drinks/
d for men [23]. However, individual responses to alcohol 
vary and could be influenced by various factors, includ-
ing age, ethnicity, body mass index (BMI), medications, 
alcohol use behavior, and the polymorphism of alcohol 
metabolism.
https://doi.org/10.5534/wjmh.180103
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2.  Body weight with waist circumference 
management
Obesity is associated with various disorders, such as 
metabolic syndrome, type 2 diabetes mellitus, cardio-
vascular disease (CVD) and some cancers, resulting in 
increased medical expenditures and substantial public 
health burdens [24-26]. The prevalence of overweight 
and obesity, defined as a BMI ≥23 kg/m2 for overweight 
and a BMI ≥25 kg/m2 for obesity, showed an upward 
trend among Korean men in an epidemiological study 
using the 1998 to 2009 Korean National Health and 
Nutrition Examination Survey (KNHANES), whereas 
the prevalence of  overweight and obesity slightly 
decreased among women starting in 2001 [27]. In par-
ticular, metabolic syndrome represents a cluster of car-
diometabolic risk factors, including central obesity, ele-
vated blood pressure, impaired glucose metabolism, and 
atherogenic dyslipidemia [28], which can be implicated 
in erectile dysfunction, especially among individuals 
with CVD [29]. Based on the 2007–2008 KNHANES 
data, the higher the incomes of men are, the higher the 
prevalence of metabolic syndrome, while few women 
had metabolic syndrome [30]. Health awareness and 
lifestyle associated with socioeconomic status may be 
reflected in this result. 
Although testosterone deficiency is common in the 
individuals with metabolic syndrome, the relationship 
between male hormone deficiency and metabolic alter-
ations are controversial, as it is not clear whether there 
is a causal relationship or which issue develops first 
[31]. However, there have been many reports that hor-
mone deficiency and metabolic alterations interact and 
can affect major health problems, such as CVD and 
cancer mortality (Fig. 1). Testosterone in men increases 
lean body mass and reduces fat, leptin, and interleu-
kin-6, which may help improve insulin resistance [32-
34]. Fasting plasma glucose and male hormones were 
inversely related in male participants, both with and 
without diabetes [35]. As the fasting blood glucose level 
increases, aldose reductase can be activated, which, in 
turn, increases the sorbitol concentration [36]. Directly, 
increased sorbitol can lead to higher levels of advanced 
glycation end-products and osmotic damage to lenses, 
liver, and kidneys. Indirectly, when aldose reductase 
is activated, the consumption of nicotinamide adenine 
dinucleotide phosphate (NADPH) may reduce the pro-
duction of nitric oxide, which is important for vascular 
health in men, and it may decrease glutathione, which 
is a powerful antioxidant. Actually, weight reduction 
in overweight and obese men has some beneficial ef-
fect on maintaining erectile function and increasing 
testosterone levels [37,38]. However, sarcopenic change 
due to muscle mass reduction, has been closed related 
to low testosterone levels as well as metabolic altera-
tions [39,40].
For men, estrogen, as well as testosterone, can be a 
hidden health issue. Previous studies have demonstrat-
ed that mortality tends to be U-shaped when estradiol 
concentrations are divided into quintiles in males [41]. 
Tivesten et al [42] also found that male hormones cor-
related inversely with mortality and that female hor-
mones correlated with mortality, showing a reverse 
J shape in the same subjects. Estrogen in men is pri-
marily produced by the aromatization of testosterone 
in adipocytes; therefore, it is necessary to maintain a 
proper weight with a proper waist circumference. 
3.  Control of blood pressure, glucose and 
cholesterol and the maintenance of  
cognitive health
Data from the US Centers for Disease Control and 
Prevention in 2013 shows that the incidence of brain 
degenerative diseases, such as Alzheimer’s disease, is 
increasing, as are those for cancer and CVDs, which 
are well-known causes of older men’s deaths. The CVD 
has been identified as a leading cause of premature 
mortality among middle-aged and elderly individu-
als in both developing and developed countries. In 
fact, CVD and many cancers share some of the same 
pathogenic factors, such as chronic inflammation and 
metabolic alterations, including elevated blood pres-
sure, high blood glucose, and dyslipidemia [43]. Imagine 
Lean body mass fat IL-6
Low testosterone Insulin
resistance
Metabolic alterations
Vascular inflammation and
progressive atherosclerosis
Heart disease, cancer mortality
and carotid artery thickness
Fig. 1. Schematic view of the interrelationship between low testos-
terone levels and metabolic alterations and their clinical implications. 
IL: interleukin.
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a man in his mid-50s who does not smoke, has a mild 
degree of hyperlipidemia and prehypertension but does 
not take any medication. He has a moderate risk, with 
his 10 year-heart attack risk exceeding 10%, according 
to the calculator provided by the American Heart As-
sociation and American College of Cardiology. Recently, 
the use of statins or aspirin has been proposed to pre-
vent future CVD morbidity and mortality based on the 
Framingham risk estimation of a 10-year CVD event 
[44,45]. Thus, it is imperative to have adequate preven-
tion and control of metabolic alterations even before 
getting diagnosed with the disease.
In addition, more care and attention appears to be 
required for cognitive health, especially in regards to 
vascular dementia and Alzheimer’s disease. The pro-
portion of dementia in elderly people will increase from 
9.8% in 2015 to 15.1% in 2050, and dementia manage-
ment costs will exceed defense costs based on reports 
from the National Institute of Dementia in Korea. In 
2017, the Lancet Commission on Dementia reported 
that it is possible to reduce the incidence of dementia 
by approximately 35% if only nine lifestyle factors, in-
cluding the control of blood pressure and glucose levels, 
smoking cessation, exercise, and education, are con-
trolled in advance [46]. A pilot study of patients with 
mild cognitive impairment has shown the preservation 
and partial enhancement of brain gray matter in a 
group that received omega-3 fatty acid supplementa-
tion, aerobic exercise, and cognitive stimulation com-
pared with a group that received omega-3 fatty acid 
supplementation and no aerobic exercise [47]. A previ-
ous cohort study that followed 2,315 Finnish middle-
aged men for 20 years showed that Alzheimer’s disease 
incidence was reduced by 20% in a group that experi-
enced the sauna 2 to 3 times a week and was reduced 
by 65% in a group that experienced the sauna 4 to 7 
times a week compared to a group that experienced the 
sauna only one time a week [48]. The authors explained 
that relaxation, in addition to the circulation effects 
of the sauna, has a preventive effect. Also, low endog-
enous testosterone levels have been associated with 
reduced cognitive function in older men and testoster-
one replacement therapy may improve some aspects of 
cognitive function [49,50]. 
4.  Doing regular exercise and keeping  
physically active
Many studies in the field of sports medicine have 
been conducted using a salivary hormone test to ex-
amine the immediate hormonal changes after exercise. 
A recent meta-analysis of studies performed to assess 
the hormone changes within 30 minutes after aerobic 
and resistance exercise showed a significant increase 
in testosterone [51]. In addition, the standard difference 
in means increased by 0.891 and 1.061 for aerobic and 
resistance exercise, respectively, compared to the base-
line. However, the salivary testosterone to cortisol ratio, 
which is a surrogate anabolic indicator after exercise, 
showed no significant positive correlation. 
With regards to the long-term effects of exercise, 
the baseline conditioning state and exercise intensity 
should be considered simultaneously. In a study that 
examined elderly men with a sedentary lifestyle, a 
6-week period of conditioning exercises was followed by 
a 6-week period of high-intensity interval training [52]. 
Male hormones were measured at baseline, during the 
6th week, and during the 12th week. Total testosterone 
increased at 6 weeks and 12 weeks, and free testoster-
one increased significantly only after 12 weeks. Unlike 
the acute phase reaction to exercise, serum cortisol did 
not increase but instead decreased slightly. Another 
study to evaluate major indicators before and after a 
12-week exercise program for obese men showed that 
BMI, waist circumference, and lipid profile improved, 
and insulin levels decreased at 12 weeks [38]. Moreover, 
testosterone increased significantly, and central systolic 
blood pressure decreased. Exercise may have a positive 
effect on the metabolic index through the recovery 
of male hormones, as well as weight reduction. Fur-
thermore, exercise can not only improve the efficacy 
of the testosterone replacement therapy, but also help 
to maintain the efficacy of the treatment [53,54]. For 
older men with sarcopenia or frailty, physical activity, 
especially resistance exercise, should be considered as a 
key intervention in multidisciplinary approach [55,56] 
Let us take a closer look at the effects of exercise 
on male hormones (Fig. 2). First, in terms of exercise 
intensity, preconditioning exercise increases total 
testosterone and sex hormone-binding globulin, but 
it tends to raise free testosterone slightly. However, 
high-intensity exercise, in addition to preconditioning 
exercise, significantly increases free testosterone [52]. 
Second, in terms of the testosterone concentration, the 
lower the total testosterone levels are when you start 
an exercise, the fewer synergistic effects are observed 
after exercise. Men with a normal range of male hor-
https://doi.org/10.5534/wjmh.180103
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mones, even in the elderly, showed synergistic effects 
of male hormones after exercise that were similar to 
those observed in young men with a eugonadal state 
[57]. Third, in the case of the correlation between the 
exercise threshold and male hormones, male hormones 
did not increase when only 2 sets of 8 to 12 reps of 
arm exercise were performed. When both arm and 
leg exercises were performed at the same frequency, 
male hormones increased immediately after exercise 
[58]. This result suggests that there is a threshold of 
exercise required to promote the secretion of male 
hormones. Fourth, after the exercise, the acute phase 
reaction of male hormones peaked almost immediately 
after exercise and returned to the baseline level af-
ter 15 to 30 minutes. Some studies have reported that 
male hormone elevation can be maintained for up to 1 
hour depending on the exercise session [57]. Fifth, for 
men who do not typically exercise, an exercise involv-
ing large muscle groups is essential to increase male 
hormones [58]. Last, cortisol after exercise decreases 
for low-intensity exercise but increases for moderate 
intensity exercise and tends to maintain its levels for 
longer than the rise time for male hormones. This may 
be a physiologic response to glycogenolysis and gluco-
neogenesis after exercise [57].
5.  Emotional health maintenance, including 
stress management and good sleep 
Emotional health should not be underestimated for 
men’s health and must be assessed from an integrated 
hormonal standpoint. If men are under stressful con-
ditions, the activation of the hypothalamus-pituitary-
adrenal (HPA) axis inhibits testosterone, as observed 
in women; however, testosterone tends to relieve the 
stress pathway in men, unlike in women (Fig. 3). In 
animal studies using mice, it has been reported that 
male hormone levels decreased, and stress hormones 
increased in a gonadectomy group [59]. In terms of thy-
roid hormones, an activated HPA axis can inhibit the 
hypothalamus-pituitary-thyroid (HPT) axis, whereas 
low testosterone levels in men may decrease tissue lev-
els of triiodothyronine without changing the levels of 
thyroid-stimulating hormone [60,61]. 
According to the World Health Organization, depres-
sion is one of the largest contributors to years lived 
with a disability, with rates increasing 18% over the 
last decade. A depressive mood is very closed linked to 
lifestyle issues, such as impaired sleep, reduced physical 
activity and poor diet [62]. HPA imbalances, immune-
inflammation and imbalances and neurotransmitter 
imbalances have been suggested as the underlying 
mechanisms. In particular, sleep disturbances have 
been related to vulnerability to stress, dysregulated ap-
petite, insulin resistance, heart disease, and emotional 
problems, such as anxiety and depression. 
CONCLUSIONS
While previous studies have identified reasons why 
women live longer than men in terms of sociological 
factors, recent epidemiological studies have indicated 
that biological factors could also have important ef-
fects. Males are rather vulnerable in terms of health, 
and conscious and active efforts are needed to promote 
their health in an aging society.
In this review, we summarized the five healthy life-
style changes necessary for good health for men, which 
may have significant clinical implications for men’s 
health, both in terms of general factors and in terms of 
factors that are unique to men.
Exercise intensity
Basal hormones
Exercise threshold
Muscle location
1. Preconditioning exercise (necessary)
2. High intensity (free testosterone elevation)
1. Low basal testosterone (reduced response)
2. Normal levels, similar effects (irrespective of age)
1. Fixed threshold for testosterone increase
2. Different threshold among individuals
1. Testosterone increase, large muscle>small muscle
2. In sedentary untrained men, large muscle (necessary)
Fig. 2. Key considerations for proper 
exer cise for men, with respect to male 
hor mones.
HPA axis HPG axis
HPT axis
Inhibition
Moderation
Inhibition Activation
Fig. 3. Plausible integrative hormonal interactions among the hypo-
thalamus-pituitary-adrenal-thyroid-gonad axis (HPA-T-G) axis.
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